From the methanolic extract of Cestrum diurnum L. leaves, a new 9-norlignan glucoside (cestrumoside) (1) was isolated in addition to six known glycosides (2-7). The structures of the isolated compounds were determined on the bases of NMR spectral analysis ( 1 H NMR, 13 C NMR, HSQC, HMBC, COSY) in addition to MS and CD to infer the stereochemistry of the compounds.
Introduction
The genus Cestrum (Solanaceae) has many species that are used in the Chinese traditional medicine for the treatment of burns and swellings 1 . Several compounds including steroidal saponins, flavonoids, vitamin D 3 derivative and lignans have been isolated from the genus Cestrum [1] [2] [3] [4] [5] [6] [7] . From the methanolic extract of Cestrum diurnum L., we have reported the isolation and structure elucidation of new furostanol steroidal saponins 8 . As a continuation of our investigation on this species, a new 9-norlignan glycoside named cestrumoside (1) was isolated together with six known glycosides, berchemol-4'-O-β-glucopyranoside (2), liriodendrin (3), dehydrodiconiferyl alcohol-4-O-β-glucopyranoside (4), (+) and (-)-lyoniresinol 3a-O-β-glucopyranoside (5 and 6) and the megastigmane derivative citroside B (7) (Fig 1,3) . The structures of the isolated compounds were verified by using NMR and MS spectral analysis. 
Results and Discussion
The aerial parts of Cestrum diurnum L. were collected from the plants cultivated in the Experimental Station of Faculty of Agriculture, Assiut University, Assiut, Egypt, in December 2004. The plant was kindly authenticated by Prof. Naeem El-Keltawy, Prof. of Horticulture, Faculty of Agriculture, Assiut University, Assiut, Egypt. A voucher sample was kept in the Herbarium of Pharmacognosy Department, Faculty of Pharmacy, Assiut University, Assiut, Egypt.
Compound 1 was isolated as a white amorphous powder. The HR-FABMS of 1 showed a molecular ion peak at m/z 519.1472 [M+Na] corresponding to a molecular formula C 23 H 28 O 12 Na. The 13 C, DEPT 13 C and 1 H NMR spectral data of 1 (Table 1) showed the presence of a signal at δ C 103.1 with δ H 4.86 (1H, d, J = 7.1 Hz) characteristic for the anomeric carbon and proton of a β-glucopyranosyl moiety. The preliminary inspections of the NMR spectral data of 1 showed the presence of three aromatic protons at δ H 6.96 (1H, d, J= 1.6 Hz, H-2), 7.12 (1H, d, J = 8.3 Hz, H-5) and 6.92 (1H, dd, J= 8.3, 1.6 Hz, H-6) with δ C 112.7 (C-2), 117.8 (C-5) and 120.9 (C-6), respectively as confirmed from HSQC spectrum indicating the presence of a 1, 3, 4-trisubstituted benzene ring (ABX system). Besides, the 1 H, 13 C NMR and HSQC showed a singlet signal at δ H 6.71 (2H, br s, H-2′,6′) with δ C 104.1 (2C, C-2′, 6`), a broad singlet signal at δ H 6.87 (1H, br s, H-4`) with δ C 116.9 (C-4′) and two quaternary oxygenated aromatic carbons at δ C 154.7 (2C, C-3′,5′) together with a quaternary aromatic carbons at δ C 132.9 (C-1′) indicated the presence of a tri-substituted benzene ring. Furthermore, the 1 H and 13 C NMR spectra revealed the presence of three oxygenated methines at δ (Fig. 2a,b) showed spin system correlations between H7−H8, H8−H8′, H8′−H7′ that indicated the presence of a tetrahydrofuran ring. The presence of a hydroxymethyl group at δ C 65.1 (C-9′) with δ H 4.19 (1H, m, H-9′ a ) and 3.79 (1H, m, H-9′ b ) attached to C-8′ was proved from the H-H COSY correlation (Fig. 2a,b) between H8′−H9′ a,b .
The above-mentioned data suggested that compound 1 is a 9-norlignan glucoside 9 . The structural assignments of 1 was confirmed by HMBC analysis (Fig. 2a,b) , in which an important correlation peaks were observed between both H-8 and H-5 with C-1; H-8′, H-9′ and H-2′,6′ with C-7′. The attachment of the glucose moiety to C-4 was confirmed by the presence of a correlation peak between the anomeric proton of the glucose with C-4 in the HMBC spectrum (Fig. 2a,b) . The position of the hydroxyl groups in compound 1 was confirmed from the HMBC analysis (Fig. 2a,b) .
The relative trans configuration between the methine protons at C-7 and C-8; C-8 and C-8′; C-8′ and C-7′ were established by the 2D ROESY spectral analysis. Additionally, the configuration of C-7 and C-7′ were characterized as 7S and 7′S, respectively by the CD spectrum [10] [11] .
On the basis of the above data, the structure of compound 1 including stereochemistry was concluded to be (7S, 8R, 7′S, 8′R)-9-norlignan-4-O-glucoside derivative.
To the best of our knowledge, this is the first report about the isolation of a 9-norlignan glycoside derivative from a natural source.
Compounds (2-7) (Fig. 1, 3) were identified by using different techniques of NMR spectral analysis and by comparison their NMR data and physical properties including optical rotation with those reported in literature as follows: the epoxy lignan glycoside berchemol-4'-O-β-glucopyranoside (2) 12,13 , the lignan and neolignan glycosides liriodendrin (3) 14 , (5) 11 and (−)-lyoniresinol 3a-O-β-glucopyranoside (6) 11 and the megastigmane glucoside citroside B (7) 16 .
In conclusion, compound 1 is a new natural product, while known compounds (2-7) are reported here for the first time from the genus Cestrum. 
